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Description 

[0001] The invention relates to a transporter for lead 
frames, comprising: 

two rotatable wheels with mutually facing running 
surfaces for engaging a lead frame between the 
wheels, and 

a frame supporting the wheels, 

[0002] The invention also relates to an assembly of 
two such transporters. 

[0003] The transporters of the type stated in the pre- 
amble used according to the prior art for displacing and 
positioning lead frames are generally very suitable for 
transporting a particular type of lead frame which can 
be transported with wheels. The application possibilities 
of the existing transporters are however limited to this 
type of lead frame. See e.g. document JP-A-07 211 735. 
[0004] The present invention has for its object to pro- 
vide an improved type of transporter as described above 
with which lead frames of varying dimensions, in partic- 
ular width and thickness, can be transported without 
complex change-overs. In addition, a flexibility is sought 
such that a lead frame can be removed manually from 
a transporter in relatively simple manner, for instance in 
the case of defects. 

[0005] The present invention provides for this pur- 
pose a transporter of the type stated in the preamble, 
comprising: 

an actuating cylinder engaging on at least one 
wheel for mutual displacement of the wheels. 

[0006] The actuating cylinder is preferably adapted to 
exert a biasing force. Lead frames of varying thickness 
can hereby be displaced and/or positioned by the trans- 
porter. Another advantage of the actuating cylinder is 
that it can be employed to exert the biasing force, this 
biasing force likewise being variable. Depending on the 
type of lead frame for transporting, the biasing force ex- 
erted on the lead frames can thus be varied in simple 
manner. It is also possible to move the wheels so far 
apart with the actuating cylinder that a lead frame can 
be easily removed or inserted. By coupling the actuating 
cylinder of a transporter to an intelligent control it is also 
possible to control the clamping force of wheels and/or 
moving apart of the wheels by means of chosen varia- 
bles. The actuating cylinder also renders a mechanical 
spring element unnecessary. This decreases the sus- 
ceptibility of the device to wear. The actuating cylinder 
can also be employed as dynamic spring element, which 
increases the flexibility of the transporter. 
[0007] At least one wheel is preferably provided with 
coupling means for a drive to cause rotation of the 
wheel. Such coupling means enable simple connection 
of the unit to an external drive, for instance a drive for a 
plurality of transporters simultaneously. A less flexible 



and usually more costly alternative herefor is to provide 
each transporter with a separate drive. An additional 
drawback thereof is the problem of synchronization of a 
plurality of transporters. 

[0008] In a preferred embodiment the actuating cylin- 
der is integrated into the frame. With this measure the 
transporter can take a relatively compact form, which is 
particularly advantageous in the complex devices for 
processing lead frames. Due to integration of the cylin- 
der the transporter also comprises relatively few pro- 
truding parts, which makes the transporter less vulner- 
able. Such a transporter is moreover found to be rela- 
tively inexpensive in production. 
[0009] In another preferred embodiment at least one 
of the wheels is connected to a translatable guide rod, 
and a recess receiving the guide rod is arranged in the 
frame. The guide rod is herein preferably so long that, 
at least when wheels are placed practically against each 
other, it projects relative to the frame. By exerting a force 
on the guide rod the wheels can thus be moved apart. 
It is thus possible, for instance in a press construction, 
to cause the wheels to move apart during an incoming 
ram movement. This is particularly desirable since the 
function of the transporter is required particularly be- 
tween two successive operations. It is precisely during 
performing of a determined process that it is usually un- 
desirable for the transporter to engage a lead frame. 
Due to the guide rod construction the closing of a press, 
i.e generally the moment at which the process is carried 
out, can be mechanically coupled to the moving apart 
of the wheels of a transporter. Another advantage is that 
such guide rods can also be manually depressed in sim- 
ple manner, whereby it becomes possible to move apart 
the wheels of the transporter manually. 
[0010] In yet another preferred embodiment, the run- 
ning surface of at least one of the wheels is provided 
with a substantially cylinder jacket-like running surface 
for engaging on a lead frame and a standing edge con- 
nects onto this running surface on one side, whereby 
the minimum mutual distance between the running sur- 
faces of the wheels is bounded. The standing edge of a 
first wheel will in any case lie against the running surface 
of the second wheel when the wheels are urged against 
each other, whereby the running surface of the wheel 
with standing edge is left clear. The advantage of this 
construction is that a lead frame can be engaged rela- 
tively simply between two wheels when the wheels are 
urged against each other in simple manner. 
[0011] The invention also comprises an assembly of 
two transporters as described above, wherein at least 
one of the wheels of a first transporter is in at least cou- 
pled for fixed rotation to one of the wheels of a second 
transporter. In a preferred embodiment this fixed rota- 
tion coupling is realized in that the coupled wheel of the 
first transporter is provided with at least one projecting 
coupling shaft and the coupled wheel of a second trans- 
porter is provided with a recess for receiving this cou- 
pling shaft. A rigid coupling of two mutually opposite 
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transporters has the advantage that a lead frame will be 
fed through uniformly between both transporters and 
there is no danger of a change in orientation of the lead 
frame during transport. 

[0012] In a preferred embodiment of the assembly, at 
least one of the transporters is provided with mounting 
means for releasable mounting of the transporter on a 
support element such that the transporter is translatable 
in the direction parallel to the rotation axis of the wheel. 
The width of the lead frame for transporting can be ad- 
justed by adjusting the mutual distance between the 
transporters of the assembly. Lead frames of varying 
width can thus be transported. It is usually desirable 
herein that a translation of a first transporter corre- 
sponds with a translation in opposing direction of the 
other transporter, for which purpose are known prior art 
constructions which can be used. It is thus possible to 
realize that the transporting axis of lead frames of var- 
ying width remains constant. 

[001 3] The present invention will be further elucidated 
with reference to the non-limitative embodiments shown 
in the following figures. Herein: 
[0014] Fig. 1 shows a perspective view of an assem- 
bly of transporters 1 ,2 for transporting lead frame 3. Both 
transporters 1,2 are provided with two wheels 4,5, the 
respective running surfaces 6,7 of which face toward 
each other. Between running surfaces 6,7 of wheels 4,5 
is engaged a lead frame 3 which is transported in a 
transporting direction P3 by rotation of the wheels as 
according to arrows P1 , P2. 

[0015] The upper wheel is rotatably connected at a 
stationary position to a substantially C-shaped frame 8. 
The lower wheel 5 is rotatably connected to a support 
block 9. This latter is connected via a piston rod 1 0 to 
an actuating cylinder arranged in the bottom of frame 8 
and not visible in this figure. The top part of support block 
9 is rigidly connected to two guide rods 11 which pro- 
trude above the top of frame 8. Arranged for this purpose 
in frame 8 are recesses into which guide rods 11 are 
inserted. 

[0016] For synchronized drive of the two transporters 
1,2 these latter are mutually connected by means of a 
coupling rod 12 such that rotation of upper wheel 4 of 
transporter 1 is rigidly coupled to rotation of upper wheel 
4 of transporter 2. 

[0017] The drive of transporters 1 ,2 takes place via a 
coupling unit 13. This latter consists of an upright 14 in 
which is received a rotatably mounted shaft 1 5. A one 
outer end of shaft 1 5 is provided with toothed wheels 1 6 
on which engage toothed belts 1 7. With this construction 
a plurality of assemblies of transporters 1 ,2 can be con- 
nected fixedly to each other and to a central drive. 
[0018] The connection between rotatable shaft 15 
and upper wheel 4 of transporter 1 is such that trans- 
porter 1 can be shifted in axial direction relative to shaft 
15 without this resulting in immediate breaking of the 
connection between rotatable shaft 15 and upper wheel 
4. The position of transporter 1 is thus adjustable relative 



to coupling unit 1 3. For an adjustment of the transporting 
width of the assembly of transporters 1 ,2 such that the 
centre line of a lead frame 3 for transporting is always 
located at the same position, the transporters 1,2 are 

5 fixed onto carrying blocks 1 8. A displacement of one of 
the carrying blocks 18 results in a displacement in op- 
posing direction of the other carrying block 1 8. This con- 
struction serves only by way of example. It is equally 
possible to place transporters 1 ,2 in slots or connect 

10 them in other manner to a support frame. The second 
transporter 2 is provided with a continuous recess 19 
which connects onto a central opening in the upper 
wheel 6 of transporter 2. During axial displacement of 
transporter 1 and/or 2 the coupling rod 12, which is rig- 

J5 idly connected to transporter 1 , will be able to displace 
in axial direction relative to upper wheel 6 of transporter 
2. It will be apparent that the coupling shaft 12 and the 
central recess in upper wheel 6 of transporter 2 must 
have a cross-sectional form varying from a circular 

20 shape, this on account of the rotation rod coupling of 
upper wheels 6 of transporters 1 ,2. 
[0019] Fig. 2 shows a detail view of two wheels 20,21 , 
of which the upper wheel 20 is connected to coupling 
rod 12. The running surface 22 of upper wheel 20 has 

25 a cylinder jacket-like form, in contrast to that of lower 
wheel 21 . While lower wheel 21 does also have a cylin- 
der jacket-like contact surface 23 for engaging on a lead 
frame, a protruding edge 24 adjoins this contact surface 
23. This protruding edge 24 bounds the minimum dis- 

30 tance between running surface 22 of upper wheel 20 
and contact surface 23 of lower wheel 21 . 
[0020] A lead frame 3 can be introduced relatively 
simply between wheels 20,21, at least when lower 
wheel 21 engages lead frame 3 only by means of con- 

35 tact surface 23. 

[0021] Fig. 3 shows a cross-section through the as- 
sembly of transporters 1,2 and coupling unit 13 shown 
in fig. 1. 

[0022] Clearly visible in the cut-away transporter 2 is 
40 the cylinder construction arranged in the bottom of 
frame 8. A piston 26 is connected to piston rod 10 for 
vertical displacement of support block 9. Piston 26 can 
be displaced by means of a medium through feed and 
discharge conduits 27,28. Support block 9 is thus dis- 
45 placeable in vertical direction. Bearings are accommo- 
dated in support block 9 for rotatable support of lower 
wheel 5. In addition to a vertical displacement of support 
block 9, it is also possible using the cylinder construction 
25 to exert an upward directed bias on support block 9. 
50 Wheels 4,5 can thus engage with an adjustable bias on 
a lead frame 3. 

[0023] This figure also shows that the upper wheel of 
transporter 2 is provided with a central aperture for pas- 
sage of the coupling rod 12. The central aperture in up- 
55 per wheel 4 connects onto recess 1 9 in frame 8. 
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Claims 

1. Transporter for lead frames, comprising: 

- two rotatable wheels (4,5) with mutually facing 
running surfaces (6,7) for engaging a lead 
frame (3) between the wheels, and 
a frame (8) supporting the wheels; character- 
ised by 

an actuating cylinder engaging on at least one 
wheel for mutual displacement of the wheels in 
order to adjust the mutual distance between the 
running surfaces to the thickness of the lead 
frame. 

2. Transporter as claimed in claim 1 , wherein the ac- 
tuating cylinder is adapted to exert a biasing force. 

3. Transporter as claimed in claim 1 or 2, wherein at 
least one wheel is provided with coupling means for 
a drive to cause rotation of the wheel. 

4. Transporter as claimed in any of the foregoing 
claims, wherein the actuating cylinder is integrated 
into the frame. 

5. Transporter as claimed in any of the foregoing 
claims, wherein at least one of the wheels is con- 
nected to a translatable guide rod (11), and a recess 
receiving the guide rod is arranged in the frame. 

6. Transporter as claimed in claim 5, wherein the guide 
rod is so long that, at least when wheels are placed 
practically against each other, it projects relative to 
the frame. 

7. Transporter as claimed in any of the foregoing 
claims, wherein the running surface of at least one 
of the wheels is provided with a substantially cylin- 
der jacket-like running surface for engaging on a 
lead frame and a standing wall connects onto this 
running surface on one side, whereby the minimum 
mutual distance of the running surfaces of the 
wheels is bounded. 

8. Assembly of two transporters as claimed in any of 
the foregoing claims, wherein at least one of the 
wheels of a first transporter (1 ) is at least coupled 
for fixed rotation to one of the wheels of a second 
transporter (2), to feed the frame between both 
transporters. 

9. Assembly as claimed in claim 8, wherein the cou- 
pled wheel of the first transporter is provided with 
at least one projecting coupling shaft (12) and the 
coupled wheel of the second transporter is provided 
with a recess (19) for receiving this coupling shaft. 



10. Assembly as claimed in claim 8 or 9, wherein at 
least one of the transporters is provided with mount- 
ing means for releasable mounting of the transport- 
er on a support element such that the transporter is 
5 translatable in a direction parallel to a rotation axis 
of a wheel. 



Patentanspruche 

10 

1. Transportvorrichtung fur Leiterrahmen, bestehend 
aus: 

zwei drehbaren Radern (4, 5) mit einander ge- 
15 genuberstehenden Laufflachen (6, 7), um zwi- 

schen den Radern einen Leiterrahmen (3) zu 
greifen und 

einem die Rader abstutzenden Rahmen (8); 

20 dadurch gekennzeichnet, dass ein Betatigungs- 
zylinder an zumindest einem Rad zum gegenseiti- 
gen Verstellen der Rader angreift, um den gegen- 
seitigen Abstand der Laufflachen zueinander der 
Dicke des Leiterrahmens anzupassen. 

25 

2. Transportvorrichtung nach Anspruch 1 , wobei der 
Betatigungszylinder angepasst ist, eine Vorspann- 
kraft auszuuben. 

30 3. Transportvorrichtung nach Anspruch 1 Oder 2, wo- 
bei zumindest ein Rad mit Kupplungsmitteln fur ei- 
ne Antriebsvorrichtung versehen ist, um Rotation 
des Rades zu bewirken. 

35 4. Transportvorrichtung nach irgendeinem der voran- 
gehenden Anspruche, wobei der Betatigungszylin- 
der im Rahmen integriert ist. 

5. Transportvorrichtung nach irgendeinem der voran- 
40 gehenden Anspruche, wobei zumindest eines der 

Rader mit einer verschiebbaren Fuhrungsstange 
(11) verbunden ist und eine die Fuhrungsstange 
aufnehmende Aussparung im Rahmen angeordnet 
ist. 

45 

6. Transportvorrichtung nach Anspruch 5, wobei die 
Fuhrungsstange so lang ist, dass sie, zumindest 
wenn die Rader praktisch gegeneinander liegen, 
relativ zum Rahmen vorspringt. 

50 

7. Transportvorrichtung nach irgendeinem der voran- 
gehenden Anspruche, wobei die Laufflache zumin- 
dest eines der Rader mit einer weitgehend zylinder- 
mantelahnlichen Laufflache versehen ist, um mit ei- 

55 nem Leiterrahmen in Eingriff zu stehen, und eine 
stehende Wand mit dieser Laufflache einseitig ver- 
bunden ist, wobei der gegenseitige Mindestabstand 
zwischen den Radlaufflachen groftenbeschrankt ist. 
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8. Zusammenbau von zwei Transportvorrichtungen 
nach irgendeinem der vorangehenden Anspruche, 
wobei zumindest eines der Rader einer ersten 
Transportvorrichtung (1 ) fur eine feste Drehzahl mit 
einem Rad einer zweiten Transportvorrichtung (2) 
zumindest gekuppelt ist, um dem Rahmen zwi- 
schen den beiden Transportvorrichtungen Material 
zuzufuhren. 

9. Zusammenbau nach Anspruch 8, wobei das gekup- 
pelte Rad der ersten Transportvorrichtung mit min- 
destens einer vorspringenden Kupplungswelle (12) 
und das gekuppelte Rad der zweiten Transportvor- 
richtung mit einer Aussparung (19) zur Aufnahme 
dieser Kupplungswelle versehen ist. 

10. Zusammenbau nach Anspruch 8 oder 9, wobei min- 
destens eine der Transportvorrichtungen mit Mon- 
tagemitteln fur einen losbaren Aufbau der Trans- 
portvorrichtung auf einem Stutzelement versehen 
ist, auf eine Weise, dass die Transportvorrichtung 
in der Richtung parallel zur Rotationsachse des Ra- 
des verschoben werden kann. 



Revendications 

1. Transporter pour des cadres de plomb, 
comportant : 

deux roues rotatives (4,5) dotees de surfaces 
de roulement se faisant mutuellement face 
(6,7) pour mettre en prise un cadre de plomb 
(3) entre les roues, et 
un cadre (8) supportant les roues ; 

caracterise par 

un cylindre d'actionnement se mettant en prise sur 
au moins une roue pour deplacement mutuel de la 
roue pour ajuster la distance mutuelle entre les sur- 
faces de roulement par rapport a I'epaisseur du ca- 
dre de plomb. 

2. Transporter suivant la revendication 1 , dans lequel 
le cylindre d'actionnement est adapte de facon a 
exercer une force de polarisation. 

3. Transporter suivant la revendication 1 ou 2, dans 
lequel au moins une roue est equipee d'un moyen 
de couplage pour qu'un entramement provoque la 
rotation de la roue. 

4. Transporter suivant Tune quelconque des reven- 
dications precedentes, dans lequel le cylindre d'ac- 
tionnement est integre au cadre. 

5. Transporter suivant Tune quelconque des reven- 
dications precedentes, dans lequel au moins une 



des roues est reliee a un tige de guidage transfera- 
ble (11) et un creux recevant la tige de guidage est 
prevue dans le cadre. 

5 6. Transporter suivant la revendication 5, dans lequel 
la tige de guidage est si longue qu'au moins quand 
les roues sont placees pratiquement Tune contre 
I'autre, efle saille par rapport au cadre. 

Transporter suivant Tune quelconque des reven- 
dications precedentes, dans lequel la surface de 
roulement d'au moins une des roues est dotee 
d'une surface de roulement ressemblant essentiel- 
lement a une enveloppe de cylindre pour s'engager 
dans un cadre de plomb et une paroi droite relie cet- 
te surface de roulement d'un cote, ce qui fait que la 
distance mutuelle minimale des surfaces de roule- 
ment des roues est limitee. 

Montage de deux transporters suivant Tune quel- 
conque des revendications precedentes, dans le- 
quel au moins une des roues d'un premier transpor- 
ter (1) est au moins couplee a rotation fixe a Tune 
des roues d'un deuxieme transporter (4) pour 
amener le cadre entre les deux transporters. 

9. Montage suivant la revendication 8, dans lequel la 
roue couplee du premier transporter est equipee 
d'au moins un arbre d'accouplement saillant (1 2) et 
la roue couplee du deuxieme transporter presente 
un creux (19) pour recevoir cet arbre d'accouple- 
ment. 

10. Montage suivant la revendication 8 ou 9, dans le- 
quel au moins Tun des transporters est equipe d'un 
moyen de montage pour le montage liberable du 
transporter sur un element de support tel que le 
transporter peut etre transfere dans une direction 
parallele a un axe de rotation d'une roue. 
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